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THE MINNESOTA ACADEMY OF SCIENCE 
BOTANY 
HISTOGENESIS OF 
TILIA AMERICANA EMBRYOS 
WILLIAM J. PETERS 
University of Minnesota, St. Paul 
As part of the study of dormancy in Tilia seeds, it appeared to be 
a good approach to obtain a picture of the development of the embryo 
once germination began. It was already known the viability of the 
seeds could be tested by excising the embryos and growing them on 
wet filter paper. (Bakuzis, qv. and Spaeth, 1934). If the embryos 
were viable, they would show growth in a few days. This knowledge 
was used to design this experiment for the purpose of determining 
whether embryo growth was due to elongation of existing cells, in-
crease in cell number, or a combination of elongation and multiplica-
tion of cells. The parts of the embryo which first became active were 
also considered. 
The material used in this experiment was Tilia fruits from which 
the seeds were removed, scarified, and soaked in water for 96 hours. 
The embryos were removed from the seeds and cultured on moist 
filter paper in petri dishes in diffuse light at room temperature. A 
series of 5 embryos was used for each time period. One group of 5 
was killed and fixed upon excision. The remaining 3 groups were 
killed at periods of 17½, 42, and 86 hours or roughly 1, 2, and 4 
days after excision. Karpechenko's version of Navashin fluid was used 
for the killing fluid. (Johansen, 1940) . Once killed and fixed, the 
embryos underwent hydrolysis before being imbedded in paraffin. The 
embryos were sectioned longitudinally and mounted serially on slides. 
They were then stained with safranin O and counterstained with fast 
green (Johansen, 1940;Sass, 1951). 
The embryos were measured for total length. They were then 
divided into 5 equal sections, (I-V), and the length of ten consecutive 
cells in the medial portion of each section (in the third row of ground 
meristem or cortex from the protoderm or epidermis) was measured. 
These data are presented in Table I. From this information the data 
in Table II was calculated. 
On the basis of these results one is able to conclude that the growth 
of the embryos was due to both cell elongation and cell multiplication. 
The initial growth was primarily due to cell division in the lower 
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TABLE I 
Days Total Length of 10 Cells in Section (/L) 
Grown Embryo Length I(SA) • II III IV· V(RA)* 
0 7A 2400 10.8 11.2 9.2 9.6 10.0 
7B 2500 13.2 12.2 11.6 10.4 9.2 
7C 2900 17.6 13.4 15.2 14.0 12.0 
7D 2900 17.2 15.6 15.2 10.4 8.0 
7E 3400 17.2 16.4 9.2 7.6 9.8 
llA 2600 13.2 13.6 13.4 10.4 9.2 
llB 2900 17.2 12.0 10.4 10.4 8.0 
llC 2900 15.0 18.8 8.4 8.8 8.2 
llD 2875 17.4 18.4 14.0 8.8 8.2 
llE 3400 18.4 14.4 10.8 10.4 9.2 
2 12A 4400 19.2 16.8 17.4 19.4 14.0 
12B 3175 18.8 15.2 14.8 14.0 9.4 
12C 3275 12.8 15.0 . 10.8 9.2 8.8 
12D 4200 24.8 19.2 18.8 15.4 9.4 
12E 3700 14.4 12.8 13.4 11.2 10.0 
4 13A 9050 21.2 35.6 46.0 47.6 28.8 
13B 9300 19.2 37.6 45.2 46.0 15.0 
13C 8100 22.4 44.0 54.0 44.0 19.2 
13D 6380 19.6 43.6 42.6 40.0 15.2 
13E ·5800 17.6 32.8 43.6 29.2 9.6 
TABLE II 
Ave. Ave. Cell Length (µ) Cells Per Section 
Embryo Length Ave. No. 





2820 1.52 1.38 1.21 1.04 .98 377 412 491 570 585 2435 
2935 1.62 1.54 1.14 .98 .86 364 392 535 605 688 2584 
3750 L80 1.58 1.50 1.38 1.03 432 479 508 565 737 2721 
7726 2.00 3.86 4.63 4.14 1.76 771 424 334 374 952 2834 
• (SA) is the shoot apex section of the embryo and (RA) is the root apex section. 
relatively little increase in average cell length at the root and shoot 
apices, as shown in Figure 1. The major increase in cell length oc-
curred in the medial portion of the embryos. A decrease in cell length 
occurred in the lower 3/Sths of the embryos, due to cell division, dur-
ing the first day. From this period on, however, the cells elongated 
rapidly in the central portion of the embryos. 
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